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(54) SEMICONDUCTOR DEVICE 

(57)Abstract: 

PURPOSE: To provide an external lead which has excellent solderability 
when it is soldered to the printed board of a multi-pin semiconductor device 
and is suitable for lowtemperature soldering at 200°C or below. 
CONSTITUTION: The external lead 1 of a semiconductor device has tin-lead 
alloy solder 2 on the base and tin-bismuth alloy solder 3 is applied on the 
solder 2. The area is not the whole area of the external lead 1 but a part which 
is narrower than the base solder. 
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* NOTICES * 

The Japanese Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The semiconductor device characterized by having performed any of tinning and the tin lead-alloy plating, or one 
plating to the substratum of an external lead, and performing any of the alloy platings containing the alloy plating and tin which 
contain the tin and the bismuth of a domain narrower than a substratum plating domain on it, and an indium, or one alloy plating. 
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DETAILED DESCRIPTION 



Petailed Description of the Invention] 
[0001] 

[Field of the Invention] this invention relates to the semiconductor device which had a good soldering property especially about a 

semiconductor device. 

[0002] 

[Description of the Prior Art] As the conventional semiconductor device is shown in drawing 5 , in order for the external lead 1 to 
consist of an iron nickel alloy or a copper alloy and to raise the corrosion resistance of the base material, usually tin lead-alloy 
plating 2 was performed to the front face in order to raise soldering nature. 

[0003] By setting proportion of tin and lead to about 7 to 3, the melting point gets down to about 200 degrees C, and this tin 
lead-alloy plating 2 is dissolved with the soldering paste painted by the pad section of a printed circuit board at the time of the 
solder package to a printed circuit board, and has achieved the role of a lead junction. 
[0004] 

[Problem(s) to be Solved by the Invention] However, if the temperature at the time of a substrate package did not secure 220 
degrees C or more in the case of the semiconductor device with this conventional external lead configuration, good soldering 
nature is not obtained but had the trouble where a semiconductor device degraded a reliability quality with the elevated 
temperature. 

[0005] Moreover, when the pitch of an external lead becomes fine by the increase in the number of terminals, the trouble on the 

quality that between leads connects too hastily has also increased with the solder fused at the time of a soldering package. 

[0006] A good solder wettability is seen by low-temperature soldering package, and the purpose of this invention is with the fused 

solder to offer the semiconductor device which a lead does not short-circuit. 

[0007] 

[Means for Solving the Problem] The semiconductor device of this invention is characterized by having performed any of tinning 
and the tin lead-alloy plating, or one plating to the substratum of an external lead, and performing any of the alloy platings 
containing the alloy plating and tin which contain the tin and the bismuth of a domain narrower than a substratum plating domain 
on it, and an indium, or one alloy plating. 
[0008] 

[Example] Next, the example of this invention is explained with reference to a drawing. 

[0009] Drawing 1 is a cross section of the 1 st example of this invention, and drawing 2 is a partial expanded sectional view of an 
external lead of drawing 1 . 

[0010] As the 1st example is shown in the drawing 1 and the drawing 2 , the semiconductor chip 5 is closed by the closure 
section 4, and the external lead 1 is drawing it from the side face of the closure section. Tin lead-alloy plating 2 is performed to 
the whole region, and, as for the external lead L tin bismuth-alloy plating 3 is performed on it. It is the characteristic feature that 
this plating domain is the partial plating limited only to the fraction which solder **** produces when the solder package of the 
tin bismuth-alloy plating 3 is actually carried out by the point of the external lead 1 at a printed circuit board. 
[001 1] Drawing 3 is a partial expanded sectional view of an external lead of the 2nd example of this invention. 
[00 1 2] The domain to which the 2nd example performs tin bismuth-alloy plating 3 as shown in drawing 3 is still narrow, and is 
limited only to the part where the printed circuit board pad section touches the external lead I . 

[00 1 3] It is desirable to cover the 1 st example and the 2nd example from the field of corrosion resistance of an external lead to the 
closure section 4 neighborhood which is not used for a solder package, although the domain of substratum plating does not need 
to cover the external lead I whole region. 
[0014] 

[Effect of the Invention] Since this invention has performed the alloy plating which contains tin and a bismuth in an external lead, 
or the alloy plating containing tin and an indium as explained above, it is enabled to lower to nearly 1 60- 1 70 degrees C, therefore 
the alloy-plating melting point presents a good solder wettability at the time of a low-temperature solder package. And in this 
invention, by limiting the domain of the alloy plating to dissolve small, there are also few amounts of the plating to solve, and in 
case a lead of a ** pitch is joined, it has the effect that the shunt between terminals seldom happens. 

[001 5] Drawing 4 is a partial expanded sectional view of a joint after joining the example of this invention by solder to a printed 
circuit board. 
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[0016] As shown in drawing 4 , after the external lead 1, substratum plating of the tinlead-alloy plating 2 is performed, and when 
joined by solder at low temperature, this is not dissolved but remains on the external lead 1 with the first stage. After the soldering 
paste applied on the pad 7 on a printed circuit board 6, and the external lead I of a semiconductor device, the tin bismuth-alloy 
plating performed partially carries out melting of the solder 8, and it serves as a new alloy and carries out solid solvation. The 
corrosion resistance of the external lead 1 is not dropped on this example, but the effect of moreover obtaining good soldering 
nature at low temperature is acquired by it. 



[Translation done.] 
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* NOTICES * 

The Japanese Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the cross section of the 1 st example of this invention. 

[Drawing 21 It is the partial expanded sectional view of an external lead of drawing 1 . 

[Drawing 31 It is the partial expanded sectional view of an external lead of the 2nd example of this invention. 

[Drawing 4] It is a partial expanded sectional view for a joint after joining the example of this invention by solder to a printed 

circuit board. 

[Drawing 51 It is the partial expanded sectional view of an example of an external lead of the conventional semiconductor device. 
[Description of Notations] 

1 External Lead 

2 Tin Lead-Alloy Plating 

3 Tin Bismuth-Alloy Plating 

4 Closure Section 

5 Semiconductor Chip 

6 Printed Circuit Board 

7 Pad 

8 Solder 
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PURPOSE: To provide an external lead which has 
excellent solderability when it is soldered to the 
printed board of a multi— pin semiconductor device 
and is suitable for lowtemperature soldering at 200° 
C or below. 
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